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Yields of Wells in Pennsylvanian and Mississippian Rocks in Illinois 
by Sandor Csallany 
ABSTRACT 
In areas of the southern three-fourths of Illinois where the glacial drift is thin or 
practically impermeable, water supplies for domestic, livestock, industrial, and public use are 
obtained from wells in thick rocks of Pennsylvanian and Mississippian ages. Thin sandstone 
and limestone beds of Pennsylvanian rocks and of the Chesterian Series, the Keokuk-Burlington 
Formation, and the Ste. Genevieve-St. Louis-Salem-Warsaw Formations of Mississippian age 
yield small quantities of ground water. Although wells in these rocks commonly yield less than 
25 gallons per minute (gpm), they are the only available source of water supply for several 
thousand farms and homes and several hundred small municipalities and industries. The average 
depths of wells in Pennsylvanian and Mississippian rocks are 170 and 250 feet, respectively. 
Wells are often finished 6 to 12 inches in diameter. 
During the period 1920 to 1963 about 250 well-production tests were made on more than 
200 wells penetrating Pennsylvanian and Mississippian rocks. Statistical analysis of specific-
capacity data provided a basis for comparing the productivity of individual formations. 
It is concluded that the average productivity of the Keokuk-Burlington Formation is 
greater than the average productivity of the Ste. Genevieve-St. Louis-Salem-Warsaw Forma­
tions and Chesterian Series of Mississippian age. The average productivity of the Chesterian 
Series is much less than that of the Keokuk-Burlington Formation but much greater than that 
of the Ste. Genevieve-St. Louis-Salem-Warsaw Formations. The average productivity of the 
Keokuk-Burlington Formation of Mississippian age is greater than the productivity of 
Pennsylvanian rocks. The median specifiic capacities of wells in Pennsylvanian rocks and in 
the Keokuk-Burlington, Chesterian, and Ste. Genevieve-St. Louis-Salem-Warsaw are 0.32, 1.02, 
0.30, and 0.12 gallons per minute per foot of drawdown (gpm/f t ) , respectively. The average 
productivity of Pennsylvanian and Mississippian rocks is much less than that of Silurian and 
Ordovician rocks in northern Illinois. 
Several wells show marked improvement in yield as the result of shooting. Yields are 
increased because 1) the hole is enlarged and 2) fine materials and inerusting deposits on the 
well face and in the well wall are removed. 
Probable ranges of yields of wells in undeveloped areas can be estimated from the 
specific-capacity frequency graphs and information on the availability of ground water from 
Pennsylvanian and Mississippian rocks in 88 counties. 
I N T R O D U C T I O N 
In Illinois several thousand farm and domestic wells 
and a few hundred municipal and industrial wells ob­
tain ground water from rocks of Pennsylvanian and 
Mississippian ages. These rocks are encountered at 
depths ranging from a few feet to several hundred feet; 
the parts of these rocks functioning as aquifers consist 
largely of thin beds of sandstone and limestone. Gen­
erally Pennsylvanian rocks are developed for small 
water supplies in areas east and south of the Illinois 
River where the glacial drift is thin or practically im­
permeable. The Mississippian rocks are important aqui­
fers west of the Illinois River and in areas of the south­
ern and southwestern parts of the state. 
Despite the fact that the yields of wells in Pennsyl­
vanian and Mississippian rocks are inconsistent and low 
and that the limestone and sandstone beds are often 
greatly limited in areal extent and thickness, these rocks 
have been important sources of water especially for farm 
and domestic supplies for more than a century. Total 
withdrawal from Pennsylvanian and Mississippian rocks 
in 1960 was about 46.6 million gallons per day (mgd). 
The city of Anna and the villages of Roodhouse, Red 
Bud, Millstadt, and St. Francisville are the largest 
municipalities to use these rocks for water supply. 
Pennsylvanian rocks range in thickness from a few 
feet to more than 2400 feet; the maximum known thick­
ness of the Mississippian rocks is 3400 feet. Wells 
usually penetrate only the upper few hundred feet, or 
less, of these rocks because the water quality becomes 
poorer with increasing depth. 
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Many data on the performance of wells in Pennsyl-
vanian and Mississippian rocks have been collected by 
the Illinois State Water Survey. The results of aquifer 
tests and well-production tests made on several hundred 
wells provide important information concerning the in­
fluence of location, depth, construction features, and 
age of a well on its yield. The effects of well treatment 
are apparent from data for tests made before and after 
treatment. 
This report summarizes the results of studies made to 
date on the yields of wells in Pennsylvanian and Missis­
sippian rocks and on the availability of these ground­
water supplies in 88 of the 102 counties in Illinois. A 
summary of published information concerning the geol­
ogy and hydrology of the formations uncased in wells 
is presented to serve as a background for interpretation 
of the records. 
Well-Numbering System 
The well-numbering system used in this report is 
based on the location of the well, and uses the township, 
range, and section for identification. The well number 
consists of five parts: county abbreviation, township, 
range, section, and coordinate within the section. Sec­
tions are divided into rows of ⅛-mile squares. Each 
⅛-mile square contains 10 acres and corresponds to a 
quarter of a quarter of a quarter section. A normal 
section of 1 square mile contains eight rows of ⅛-mile 
squares; an odd-sized section contains more or fewer 
rows. Rows are numbered from east to west and lettered 
from south to north as shown in the diagram. The 
number of the well shown is: HAN 3N6W-23.8c. Where 
there is more than one well in a 10-acre square they are 
identified by arabic numbers after the lower case letter 
in the well number. 
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G E O L O G Y A N D H Y D R O L O G Y 
Bedrock wells in Illinois may penetrate rocks of Penn­
sylvanian, Mississippian, Devonian, Silurian, Ordovi-
cian, and Cambrian ages. The yields of bedrock wells in 
Devonian, Silurian, Ordovician, and Cambrian ages have 
been described by Walton and Csallany (1962) and 
Csallany and Walton (1963). This report is concerned 
primarily with bedrock wells penetrating Pennsylvanian 
and Mississippian rocks. Other rocks are considered 
only with respect to their relation to the geohydrologic 
conditions of Pennsylvanian and Mississippian rocks. 
The geologic nomenclature and characteristics, drilling 
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and casing conditions, and water-yielding properties of 
Pennsylvanian, Mississippian, Devonian, and Silurian 
rocks and overlying unconsolidated deposits are sum­
marized for seven geographic districts of the state in 
tables 1-7. The sequence, structure, and general charac­
teristics of the rocks are shown in figure 1; the locations 
of geologic cross sections and district boundaries are 
shown in figure 2. For a detailed discussion of the geol­
ogy of the rocks the reader is referred to the several 
publications on regional studies listed in the references. 
The following sections on geology and hydrology were 
largely abstracted from these reports. 
Table 1. Generalized Column of Rocb in Northeastern Illinois 
Pennsylvanian Rocks 
The bedrock surface in about four-fifths of Illinois is 
formed by Pennsylvanian rocks (figure 3). According 
to Horberg (1950) the bedrock surface formed by rocks 
of Pennsylvanian age can be divided into two major 
preglacial physiographic divisions, the Pennsylvanian 
Upland and the Pennsylvanian Lowland. The Pennsyl­
vanian Upland includes that part of the state underlain 
by Pennsylvanian rocks mostly west of the Illinois River 
Valley, as shown in figure 4, but a small part extends 
east of the Illinois River in Tazewell County. The Penn­
sylvanian Lowland covers about three-fifths of the state 
and includes about three-fourths of the state underlain 
by Pennsylvanian rocks. 
In the Pennsylvanian Upland area the rocks dip to 
the southeast at an average rate of 12 feet per mile. 
Pennsylvanian rocks attain thicknesses of 500 feet in 
the upland. Where valleys occur in the bedrock surface 
(figure 5) the Pennsylvanian rocks have been deeply 
eroded and are thinned. Structurally the upland is situ­
ated along the northwest flank of the Illinois Basin. 
Minor folds tend to strike down-dip toward the deep 
part of the basin in southeastern Illinois. 
Within the Pennsylvanian Lowland area the rocks dip 
toward an area in southeastern Illinois near the inter­
section of Wayne, Edwards, and White Counties. The 
rocks slope from a rather uniform bedrock elevation 
between 600 and 650 feet in the northern two-thirds of 
the lowland to an average elevation of 500 feet in the 
southern one-third of the division. The lowest bedrock 
elevation is about 220 feet in the southeast part of the 
division. The thickness of the rocks exceeds 2000 feet 
in places. The principal structure within the Pennsyl­
vanian Lowland is the LaSalle anticlinal belt which ex­
tends for over 200 miles (figure 6). Inliers of Mississip-
pian, Devonian, and Silurian rocks occur along this 
structure in Ford, Champaign, and Douglas Counties. 
Pennsylvanian rocks are overlain by glacial drift and 
other unconsolidated deposits. They overlie rocks of 
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Table 2. Generalized Column of Rocks in Northwestern Illinois 
Mississippian age (figure 7) in a large part of the 
Pennsylvanian Upland and Lowland. In the extreme 
northern part of the lowland Pennsylvanian rocks over­
lie rocks of Devonian, Silurian, and Ordovician ages. 
The rocks, commonly called "coal measures," in the 
Pennsylvanian Lowland are similar lithologically to the 
rocks in the upland. The Pennsylvanian System is di­
vided into the McLeansboro, Kewanee, and McCormick 
Groups. These groups are dominantly weak shales but 
include thin limestones (generally less than 25 feet 
thick), thin sandstone formations of limited areal extent, 
and coal beds. 
Domestic, farm, and small municipal water supplies 
are developed from the Pennsylvanian rocks in a large 
part of the state where sand and gravel aquifers are not 
present or are thin. The Pennsylvanian rocks generally 
have low porosities and permeabilities and yield small 
amounts of water to wells from interconnected pores, 
cracks, fractures, crevices, joints, and bedding planes. 
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Water-bearing openings are variable from place to place 
and are best developed near the surface in thin lime­
stones and sandstones. Water in the Pennsylvanian 
rocks becomes highly mineralized with increasing depth, 
and production wells seldom penetrate more than 200 
or 300 feet into the bedrock. 
Recharge to the Pennsylvanian rocks is derived locally 
from vertical leakage through the glacial drift and other 
unconsolidated materials that are in turn recharged from 
precipitation. Water occurs in these rocks mainly under 
leaky artesian conditions. 
Mississippian Rocks 
The bedrock surface in Illinois is formed by Missis­
sippian rocks in parts of the western tier of counties 
from Henderson County south to Alexander County; 
in parts of Johnson, Pulaski, Pope, Hardin, and Massac 
Table 3. Generalized Column of Rocb in Western Illinois, North Part 
Counties in southern Illinois; and along the Illinois 
River Valley south of Mason and Pulton Counties. In 
addition, Mississippian rocks form the bedrock surface 
in small parts of Ford, Champaign, and Douglas Counties 
along the LaSalle anticlinal belt. In northern Illinois 
Mississippian rocks are known only in the area of the 
DesPlaines complex and in the extreme southern part 
of Bureau County. As shown in figure 7, Mississippian 
rocks are overlain by Pennsylvanian rocks in a large 
part of western, east-central, and southern Illinois, and 
almost all of south-central Illinois. 
In western Illinois Mississippian rocks dip eastward 
at a rate of about 15 to 50 feet per mile. The regional 
dip is inward toward the deepest part of the Illinois 
Basin, in White County, where the maximum thicknesses 
of the Mississippian rocks occur. 
The Mississippian rocks are divided into three series 
which are, in ascending order: the Kinderhookian Se­
ries, the Valmeyeran Series, and the Chesterian Series. 
The Kinderhookian Series is present in almost two-thirds 
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Table 4. Generalized Column of Rocks in Western Illinois, South Part 
of Illinois. It forms the bedrock surface in parts of 
Iroquois and Henderson Counties and in places along 
the Mississippi and Illinois Rivers. The elevation of the 
base of the Kinderhookian (New Albany) shale, consid­
ered as a major bedrock structure (Bell, 1943), is 
shown in figure 6. The structural relief on the base of 
the Kinderhookian (New Albany) shale is over 5000 
feet and the regional dip from northwest to southeast is 
about 20 feet per mile. The Kinderhookian Series con­
sists largely of shale with thin limestone and sandstone 
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beds. Thicknesses of 400 feet are attained in southern 
Illinois. The Kinderhookian Series yields very little 
water to wells and is not an important aquifer. 
The most important formations of the Valmeyeran 
Series in ascending order are: the Keokuk-Burlington 
cherty limestone; the Warsaw shale; the St. Louis-Salem 
limestone; and the Ste. Genevieve limestone. The Keo­
kuk-Burlington Formation forms the bedrock surface 
in western Illinois in small parts of Hancock and Adams 
Counties; in large parts of Pike, Calhoun, Scott, an
Table 5. Generalized Column of Rocks in East-Central Illinois 
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Table 6. Generalized Column of Rocks in South-Central Illinois 
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Table 7. Generalized Column of Rocks in Southern' Illinois 
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Figure 1. Cross sections of structure and stratigraphy of bedrock in Illinois 
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Figure 2. Locations of geologic cross sections and geographic districts 
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Figure 3. Areal geology of bedrock surface in Illinois, generalized 
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Figure 4. Preglacial physiographic divisions of bedrock surface formed by Pennsylvanian and Mississippian rocks 
13 
Figure 5. Bedrock topography of Illinois, generalized 
14 
Figure 6. Major bedrock surface in Illinois 
15 
Figure 7. Sub-Pennsylvania geologic map of Illinois 
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Greene Counties; and in areas along the Illinois River 
Valley from Mason to Jersey County. As shown in 
figure 7 it is directly overlain by rocks of Pennsylvanian 
age in a wide strip through central Illinois. In western 
Illinois the formation attains thicknesses up to 300 feet 
and is generally well creviced. Domestic, farm, and small 
municipal supplies are developed from the Keokuk-
Burlington Formation in western Illinois. 
The Warsaw shale yields very little water to wells, 
generally requires casing, and is not considered an im­
portant aquifer. The Ste. Genevieve-St. Louis-SalemT 
Warsaw Formations are the uppermost bedrock forma­
tions in parts of Hancock and Adams Counties and along 
the Illinois River Valley south of Mason County. As 
shown in figure 7 they directly underlie Pennsylvanian 
rocks in parts of western, east-central, and south-central 
Illinois. In western and east-central Illinois the Warsaw 
shale has a maximum thickness of about 130 feet. The 
Ste. Genevieve-St. Louis-Salem Formations range in 
thickness from 0 to 325 feet in western Illinois. They 
are too thin to be considered as an important aquifer 
west of the Illinois River Valley. 
The Valmeyeran Series forms the bedrock surface 
along the Mississippi River in Madison, St. Clair, Mon­
roe, and Randolph Counties in western Illinois and in 
parts of Union, Jackson, Pulaski, Massac, Pope, and 
Hardin Counties in southern Illinois. In places in the 
Shawneetown-Rough Creek fault zone in Pope, Hardin, 
Massac, and Pulaski Counties in southern Illinois, the 
Valmeyeran limestones are extensively faulted and crev­
iced and are good sources of ground water for municipal 
and domestic water supplies. 
The Chesterian Series is absent in the northern half 
of the state. It forms the bedrock surface in small parts 
of the western part of south-central Illinois and the 
southern part of southern Illinois. In a large part of 
southern Illinois the Chesterian Series is overlain by 
rocks of Pennsylvanian age (figure 7). The Chesterian 
Series is composed of sandstone, limestone, and shale 
formations and has a maximum thickness of 1400 feet 
in southern Illinois. In areas where the Chesterian Series 
is the uppermost bedrock, the thickness of the series 
varies because the bedrock surface has been eroded. In 
areas where the series is overlain by Pennsylvanian rocks 
it has a fairly uniform thickness. Domestic, farm, and 
small municipal water supplies are developed from 
sandstone and limestone formations in the Chesterian 
Series where it forms the bedrock surface and where the 
Pennsylvanian rocks overlying it are thin. Several miles 
east and north of the Pennsylvanian border, water in 
the Chesterian Series becomes highly mineralized. The 
Aux Vases sandstone at the base of the Chesterian Series 
is an important source of ground water for municipal, 
domestic, and farm water supplies in parts of Madison, 
St. Clair, and Monroe Counties. 
CONSTRUCTION FEATURES OF WELLS 
Wells in the Pennsylvanian and Mississippian rocks 
are usually drilled by the cable tool method. They range 
in depth from 25 to 550 feet in the Pennsylvanian rocks 
and from 70 to 1030 feet in the Mississippian rocks. 
The average depth of wells in the Pennsylvanian rocks 
is about 170 feet and in the Mississippian rocks, about 
250 feet. 
Very few wells are uncased in both the Pennsylvanian 
and the Mississippian rocks. Several wells penetrate 
both rocks but are uncased only in the Mississippian 
rocks. In western and southern Illinois several forma­
tions of Mississippian age may contribute to the yields 
of wells. Wells may be grouped into the following cate­
gories according to the rocks uncased in wells: 1) Penn­
sylvanian, 2) Mississippian, and 3) Pennsylvanian and 
Mississippian. The distribution of wells in the three 
categories is given in table 8. 
Wells in the Pennsylvanian rocks are usually uncased 
in sandstone and limestone beds; however, shale beds in 
the rocks generally require casing. In central Illinois 
water from the Mississippian rocks is considered too 
highly mineralized to be acceptable for domestic, live­
stock, or municipal use. In western Illinois most wells 
are uncased in the entire thickness of the Keokuk-
Burlington Formation of Mississippian age. The War­
saw Formation, which consists largely of shale with 
thin beds of limestone, usually requires casing in most 
wells. In south-central and southern Illinois wells are 
uncased in either the Pennsylvanian or Mississippian 
rocks; casing is often required in shale beds of both rocks. 
The diameters of some wells are smaller at the bottom 
than at the top. Well bore diameters ranging from 6 to 
12 inches at the top and finished 6 to 8 inches at the 
bottom are common. Generalized graphic logs of wells 
in the Pennsylvanian and Mississippian rocks are given 
in figures 8, 9, and 10. 
Table 8. Distribution of Wells 
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Figure 8. Construction features of selected wells in western Illinois 
Figure 9. Construction features of selected wells in central Illinois 
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Figure 10. Construction features of selected wells in southern Illinois 
G R O U N D - W A T E R W I T H D R A W A L S 
Total pumpage from wells in the Pennsylvanian and 
Mississippian rocks was estimated to be about 46.6 mgd 
in 1960. 
Pumpage use data are classified in this report accord­
ing to four main categories: 1) public, including mu­
nicipal and institutional; 2) industrial; 3) domestic, 
including rural farm (nonirrigation) and rural non-
farm; and 4) livestock. Most water-supply systems 
furnish water for several types of use. For example, a 
public supply commonly includes water used for drink­
ing and other domestic uses, manufacturing processes, 
and lawn sprinkling. Industrial supplies may also be 
used in part for drinking and other domestic uses. No 
attempt has been made to determine the final use of 
water within the public and domestic categories; for 
example, any water pumped by a municipality is called 
a public supply, regardless of the use of the water. 
Of the 1960 total pumpage, withdrawals (table 9) for 
public water-supply systems amounted to 5 percent, or 
2.3 mgd; industrial pumpage was about 1 percent, or 
0.5 mgd; domestic pumpage was about 35 percent, or 
16.3 mgd; and pumpage for livestock use was 59 percent, 
or 27.5 mgd. 
The reliability of pumpage estimates varies greatly. 
Municipal pumpage in most cities and villages is me­
tered. Many small villages and industries, however, do 
Table 9. Total Estimated Withdrawal from Pennsylvanian 
and Mississippian Rocks in Illinois, 1960 
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Table 10. Municipal Pumpage from Pennsylvanian and Mississippian Rocks in Illinois, 1955 and 1960 
not meter their pumpage, and pumpage estimates are 
made on the basis of the number of wells, their reported 
yields, and the number of hours wells are in production 
per day. Pumpage from wells for domestic and livestock 
use was estimated from detailed water-use surveys (Csal-
lany, 1965). Domestic pumpage, including rural farm 
and rural nonfarm uses, was estimated by considering 
rural population as reported for 1960 by the U. S. 
Bureau of the Census and per capita use. Pumpage for 
livestock was estimated from established average daily 
water use for farm animals and farm animal population 
given in the Illinois Agricultural Statistics, 1960, An­
nual Summary. 
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Public Supplies 
Public supplies include both municipal and institu­
tional uses. Pumpage during 1955 and 1960 from mu­
nicipal wells in the Pennsylvanian and Mississippian 
rocks is given in table 10; total municipal pumpage was 
1.58 mgd in 1955 and 2.14 mgd in 1960. In 1955 about 
42 percent or 0.67 mgd of the total pumpage was from 
wells in the Pennsylvanian rocks, and about 58 percent 
or 0.91 mgd was from wells in the Mississippian rocks. 
During 1960, 45 percent or 0.97 mgd was from wells in 
the Pennsylvanian rocks and 55 percent or 1.17 mgd 
from wells in the Mississippian rocks. There were 22 
Figure 11. Estimated pumpage at Anna, 1912-1962 
municipalities supplied by wells in the Pennsylvanian 
rocks in 1955 and 29 in 1960. Sixteen municipalities 
were supplied by wells in the Mississippian rocks in 
1955 and 18 in 1960. The following municipalities have 
installed or were in 1962 considering installing water 
systems involving wells in the Pennsylvanian and Missis­
sippian rocks: Alma, Calhoun, Iuka, Milton, Parkers-
burg, Plainville, and Ruma. There were in 1962 ten 
state institutions and six unincorporated towns supplied 
by wells in the Pennsylvanian and Mississippian rocks. 
A large part of the municipal pumpage from wells in 
the Mississippian rocks is concentrated in two relatively 
small areas: 1) Union County in southern Illinois (the 
cities of Anna and Jonesboro and the villages of Cobden 
and Dongola); and 2) St. Clair, Monroe, and Randolph 
Counties south of East St. Louis (the city of Red Bud 
and the villages of Hecker, Millstadt, and Smithton). 
Municipal pumpage from wells in the Mississippian 
rocks is greatest at Anna, where the first municipal wells 
were constructed in 1912. In 1913 about 25,000 gallons 
per day (gpd) was pumped to satisfy commercial and 
domestic water needs of the city. As shown in figure 11, 
pumpage has increased at a fairly uniform rate since 
1912 as the city has grown in population from about 
2900 in 1913 to 4280 in 1960. In 1960 approximately 
500,000 gpd was required to fulfill pumpage demands. 
Total per capita consumption increased from about 8.6 
gpd per person in 1913 to 117 gpd per person in 1960. 
Pumpage has increased at a fairly uniform rate from 
3700 gpd per year between 1912 and 1917 to 10,700 gpd 
per year between 1917 and 1962. 
Prior to 1936 water was pumped from wells about 650 
feet in depth which penetrated the upper part of the 
Keokuk-Burlington Formation. After 1936 several wells 
were drilled to depths of 1000 feet which penetrated most 
of the Keokuk-Burlington Formation. 
Total pumpage for municipal supplies in Anna, Jones­
boro, Cobden, and Dongola was 670,000 gpd in 1960, or 
31.4 percent of the total municipal pumpage from wells 
in the Mississippian and Pennsylvanian rocks; total 
population of these municipalities was 7591 in 1960, or 
19.5 percent of the total population of municipalities 
listed in table 10. Total pumpage for municipal supplies 
at Red Bud, Hecker, Millstadt, and Smithton was 256,000 
gpd in 1960, or 12 percent of the total pumpage in table 
10; the population of these municipalities in 1960 was 
3714, or 9.5 percent of the total population in table 10. 
A large part of the municipal pumpage from wells in 
the Pennsylvanian rocks is concentrated near the inter­
section of Randolph, Perry, and Jackson Counties in 
southern Illinois (villages of Steeleville, Percy, Cutler, 
Willisville, and Campbell Hill, and the city of Ava). 
Total pumpage for municipal supplies in these munici­
palities was 226,000 gpd in 1960, or 10.7 percent of the 
total pumpage in table 10; the population of these mu­
nicipalities was 4284 in 1960, or 10.9 percent of the total 
population in table 10. 
Municipal pumpage from wells at Steeleville is shown 
in figure 12. Since the first municipal well was con­
structed in 1928, pumpage has increased at an average 
rate of 1500 gpd per year to 85,000 gpd in 1962. The 
annual increase in pumpage between 1948 and 1962 was 
4000 gpd per year. The depths of wells penetrating the 
Pennsylvanian rock in Steeleville range from 250 to 
350 feet. 
Figure 12. Estimated pumpage at Steeleville, 1928-1963 
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H Y D R A U L I C P R O P E R T I E S 
The water-yielding properties of limestone and sand­
stone formations of Pennsylvanian and Mississippian 
age influence the productivity of wells. As the size and/or 
number of openings in limestone formations increase, 
yields of wells increase. The water-yielding properties of 
sandstones are dependent upon grain-size and degree 
of sorting and cementation. The hydraulic properties of 
these aquifers are commonly expressed mathematically 
by the coefficients of transmissibility, T, or permea­
bility, P, and storage, S. The hydraulic property of a 
confining bed (deposits overlying aquifers and retarding 
vertical movement of water into aquifers) influencing 
the productivity of a well is the coefficient of vertical 
permeability, P'. 
The coefficient of transmissibility is defined as the 
rate of flow of water in gallons per day through a vertical 
strip of the aquifer 1 foot wide and extending the full 
saturated thickness of the aquifer under a hydraulic 
gradient of 100 percent (1 foot per foot) and at the 
prevailing temperature of the ground water. The coeffi-
cient of permeability is defined as the rate of flow of 
water in gallons per day, through a cross-sectional area 
of 1 square foot of the aquifer under a hydraulic gradient 
of 1 foot per foot at the prevailing temperature of the 
ground water. Their relation is P = T/m or T = Pm 
where m is the saturated thickness of the aquifer. 
The storage properties of an aquifer are expressed 
by the coefficient of storage, which is defined as the 
volume of water in cubic feet released from or taken 
into storage per square foot of surface area of the 
aquifer per foot change in the component of head normal 
to that surface. The coefficient of vertical permeability 
of a confining bed is defined as the rate of flow of water 
in gallons per day through a horizontal cross-sectional 
area of 1 square foot of the confining bed under a hy­
draulic gradient of 1 foot per foot at the prevailing tem­
perature of the ground water. The leakage coefficient 
is (P'/m') where m' is the saturated thickness of the 
confining bed through which leakage occurs in feet. 
The Pennsylvanian and Mississippian aquifers are 
commonly overlain by deposits of glacial drift that con­
tain a high percentage of silt and clay and have a low 
permeability. Walton (1960) found from aquifer-test 
data that the coefficient of vertical permeability of glacial 
drift varies from 0.08 to 1.6 gpd/sq ft. The Pennsyl­
vanian and Mississippian aquifers may be recharged in 
some cases by vertical leakage through shale beds. Wal­
ton (1960) estimated that the coefficient of vertical 
permeability of the Maquoketa Formation in north­
eastern Illinois, which consists largely of beds of dolo-
mitic shale, was low, about 0.00005 gpd/sq ft. 
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Aquifer Tests 
The hydraulic properties of aquifers and confining 
beds may be determined by means of aquifer tests, 
wherein the effect of pumping a well at a known con­
stant rate is measured in the pumped well and in obser­
vation wells penetrating the aquifer. Graphs of draw­
down versus time after pumping started, and/or of 
drawdown versus distance from the pumped well, are 
used to solve formulas which express the relation between 
the hydraulic properties of an aquifer and its confining 
bed, if present, and the lowering of water levels in the 
vicinity of a pumped well. 
The data collected during aquifer tests can often be 
analyzed by means of the leaky artesian formula (Han-
tush and Jacob, 1955); however, leakage was not measur­
able during the aquifer tests made with wells in 
Pennsylvanian and Mississippian rocks. The modified 
nonleaky artesian formula (Cooper and Jacob, 1946) 
given below was used to analyze aquifer-test data for 
these rocks: 
where: 
Values of drawdown during the pumping periods are 
plotted against the logarithms of time after pumping 
started on semilogarithmic paper. The time-drawdown 
field data graph will yield a straight-line graph. The 
slope of the straight line is used to determine the coeffi­
cient of transmissibility. The straight line is extrapo­
lated to its intersection with the zero-drawdown axis. 
The zero-drawdown intercept and the computed value 
of T are used to calculate the coefficient of storage. 
A controlled aquifer test was made using wells in 
Pennsylvanian rocks November 3 and 4, 1949, at Allen­
dale in cooperation with village officials, the consulting 
engineer (Paul J. Kleiser and Associates), and the 
driller (E. L. Potts and Son). The test site was located 
in Wabash County in an area about 2100 feet north and 
2400 feet west of the southeast corner of section 11, TIN, 
R12W. The effects of pumping village well 3-49 was 
measured in village well 2-49 which is located 1000 feet 
southwest of the pumped well. Pumping was started at 
10:54 a.m. on November 3 and continued for about 20 
hours at an average rate of 10.5 gpm. Pumping was 
stopped at 6:45 a.m. November 4, and water levels were 
allowed to recover for about 4 hours. Water levels were 
measured with a recording gage on well 2-49 and with an 
airline and pressure gage on well 3-49. 
Well 2-49 is 206 feet deep and is cased with 8-inch 
casing to a depth of 146 feet; the open hole below 146 
feet is 8 inches in diameter. Well 3-49 is 170 feet deep 
and is cased with 8-inch casing to a depth of 116 feet, 
below which the open hole is 8 inches in diameter. Drill­
ers logs of these two wells are given in table 11. 
Table 11. Drillers Log of Wells in Allendale 
Values of drawdown in well 3-49 were plotted on semi-
logarithmic paper against values of time after pumping 
started, as shown in figure 13. A straight line was drawn 
through the points. The slope of the straight line per 
log cycle and the pumping rate were substituted into 
equation 1, and the coefficient of transmissibility was 
computed to be 578 gpd/ft. The coefficient of storage 
was computed from equation 2 to be 0.0000295. 
The coefficient of transmissibility of Pennsylvanian 
and Mississippian rocks was determined at eight addi­
tional sites by analyses of data for production wells. 
Aquifer tests involving only the pumped well were made 
at Albers, Farina, Catlin, Bowen, Muddy, and Anna. 
The coefficient of storage cannot be determined with any 
Figure 13. Time-drawdown data for observation well 2-49 in 
Allendale aquifer test 
degree of accuracy from data for the pumped well be­
cause the effective radius of the pumped well is seldom 
known and drawdowns in the pumped well are often 
affected by well losses which cannot be determined pre­
cisely. The results of the aquifer tests made with only 
pumped wells are summarized in table 12. 
Table 12. Results of Aquifer Tests 
Made with Only Pumped Wells 
The drillers logs of wells were studied to determine 
the accumulated thickness of limestone and sandstone 
beds encountered by the production wells. The computed 
coefficients of transmissibility were divided by the accu­
mulated thickness of limestone and sandstone beds to 
determine the coefficients of permeability listed in table 
12. The average permeability of the limestone and sand­
stone beds within Pennsylvanian and Mississippian rocks 
ranges from 3 to 12 gpd/sq ft. Coefficients of trans­
missibility range from 122 to 840 gpd/ft. 
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Specific-Capacity Data 
The yield of a well may be expressed in terms of its 
specific capacity, which is commonly defined as the yield 
of the well in gallons per minute per foot of drawdown 
(gpm/ft) for a stated pumping period and rate. The 
specific capacity is influenced by the hydraulic proper­
ties of the aquifer and confining bed, thickness of the 
confining bed, radius of the well, and pumping period. 
When leakage through a confining bed is not measur­
able, the theoretical specific capacity, Q/s, of a well dis­
charging at a constant rate in a homogeneous, isotropic, 
artesian aquifer infinite in areal extent, is from the non-
equilibrium formula (Theis, 1935) given by the follow­
ing equation: 
Q/s = T/[264 1og (Tt/1.87 rw2S) - 65.5] (3) 
where: 
Q = discharge of pumped well, in gpm 
s = drawdown, in ft 
T = coefficient of transmissibility, in gpd/ft 
S = coefficient of storage, fraction 
rw = nominal radius of well, in ft 
t = time after pumping started, in days 
Equation 3 was derived by assuming that 1) the well 
completely penetrates the aquifer, 2) well loss is negli­
gible, and 3) the effective radius of the well has not been 
affected by the drilling and development of the well and 
is equal to the nominal radius of the well. 
From equation 3 the theoretical specific capacity of a 
well depends in part upon the radius of the well and 
the pumping period. The relationships between theoreti­
cal specific capacity and the radius of a well and the 
pumping period are shown in figure 14. Diagram A indi­
cates that a 24-ineh diameter well has a specific capacity 
about 12 percent larger than that of an 8-inch diameter 
well. It is evident that large increases in the radius of 
a well are accompanied by comparatively small increases 
in specific capacity. Diagram B shows that the specific 
capacity decreases with the length of the pumping period 
as the cone of depression deepens and expands. 
In addition to the drawdown in equation 3 there is 
generally a head loss or drawdown (well loss) in the 
pumped well due to the turbulent flow of water as it 
enters the well itself and flows upward through the well 
bore. Well loss can often be determined from the results 
of "step-drawdown tests." During a step-drawdown 
test the well is operated during three successive periods 
of the same duration at constant fractions of full capac­
ity. Well loss is approximately equal to the product of 
the square of the discharge and a well-loss constant 
(Walton, 1962). The yields of wells in Pennsylvanian 
and Mississippian rocks are generally so low that well 
loss could not be accurately determined from test data. 
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Figure 14. Theoretical relation between specific capacity and the 
radius of a well (A) and the pumping period (B) 
During the period 1920 to 1963, 249 well-production 
tests were made by the State Water Survey, consulting 
engineers, well drillers, and municipal officials on 200 
wells in Pennsylvanian and Mississippian rocks in Illi­
nois. Of the 249 tests, 157 tests were made on wells in 
the Pennsylvanian rocks and 92 tests were made on wells 
in the Mississippian rocks. The well-production tests 
consisted of pumping a well at a constant rate and mea­
suring drawdown in the pumped well. Drawdowns were 
commonly measured with an airline, electric dropline, or 
steel tape. The discharge rates were usually measured 
by an orifice bucket or an orifice tube. 
The results of the tests are summarized in tables A, B, 
and C presented in the appendix. Each test is identified 
by the well number of the pumped well. The lengths of 
Figure 15. Drawdown due to well lots for pumping rates of 10, 
50, and 100 gpm 
Figure 16. Generalized graphic logs of wells used in test at Iuka 
Figure 17. Location of wells used in test at luka 
tests range from less than 1 hour to 75 hours and average 
about 6 hours. Pumping rates range from 2 to 440 gpm 
and average about 35 gpm. Diameters of wells range 
from 3 to 24 inches and average about 8 inches. 
As shown in figure 15, except for pumping rates ex­
ceeding 50 gpm, well loss is negligible when the well-loss 
constant is less than 20 sec2/ft5. On the basis of data 
given by Walton and Csallany (1962), it is probable 
that well-loss constants for most wells in Pennsylvanian 
and Mississippian rocks are less than 20 sec2/ft5. There­
fore, well loss is negligible in most cases. 
Although drawdown due to well loss in most cases 
may be small, Walton (1962) found that well loss can 
greatly increase when water levels are lowered below the 
top of Pennsylvanian rocks. A step-drawdown test was 
made by the State Water Survey in cooperation with 
Marbry and Johnson, Inc., consulting engineers, and 
E. C. Baker & Sons, well contractor, on a well in Penn­
sylvanian rocks owned by the village of Iuka. The well 
is located about 600 feet west and 1300 feet south of the 
northeast corner of section 18, T2N, R4E, in Marion 
County. 
The log and construction features of the pumped well 
and three observation wells are shown in figure 16; the 
locations of the wells are shown in figure 17. Two major 
water-yielding zones are encountered in wells 1, 2, and 3 
between the depths of 20 and 31 feet and 40 and 85 feet. 
Well 3 was pumped on May 29, 1961, at three rates, 
5.4, 9.3, and 12.7 gpm. Drawdowns were measured in 
the pumped well and in the three observation wells. 
Drawdowns in wells 2, 3, and 4 were plotted against 
time on semilogarithmic paper. The time-drawdown 
graph for well 3 is given in figure 18, and the time-
drawdown graphs for wells 2 and 4 are given in fig­
ure 19. There was no significant drawdown in well 1. 
During the first step with a pumping rate of 5.4 gpm 
the pumping level in well 3 remained above the top of 
Figure 18. Time-drawdown graph for well 3 at Iuka 
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Figure 19. Time-drawdown graphs for wells 2 and 4 at Iuka 
the upper water-yielding zone. The specific capacity of 
the well for a pumping rate of 5.4 gpm and a pumping 
period of 1 hour is 0.35 gpm/ft. Water levels in the 
shallow observation well (well 4) that penetrates only 
the upper water-yielding zone, and in the deep observa­
tion well (well 2) that penetrates both the upper and 
lower water-yielding zones, were similarly affected dur­
ing the first step. 
The pumping level in well 3 declined below the upper 
water-bearing zone during the second step with a pump­
ing rate of 9.3 gpm. The specific capacity of the well 
for a pumping rate of 9.3 gpm and a pumping period 
of 1 hour is 0.28 gpm/ft and is much less than the 
specific capacity for a pumping rate of 5.4 gpm. Water 
levels in the shallow observation well were not affected 
by the increase in pumping rate, whereas the time-rate 
of drawdown in the deep observation well increased about 
in proportion to the pumping rate. When the pumping 
level declined below the upper water-yielding zone, there 
was free flow from the upper water-yielding openings. 
Thus the maximum contribution from the upper zone 
was attained during the second step. As shown by the 
time-drawdown graph for well 4, discharge from the 
upper zone was not appreciably increased, indicating 
that most of the increase in discharge during step 2 was 
obtained from the lower zone. 
The pumping level in well 3 declined below the top 
of the lower zone during the third step with a pumping 
rate of 12.7 gpm. The specific capacity of the well for 
a pumping rate of 12.7 gpm and a pumping period of 
1 hour is 0.17 gpm/ft and is less than the specific capacity 
for pumping rates of 5.4 and 9.3 gpm. Water levels in 
the shallow observation well were not affected by the 
increase in pumping rate, whereas the time-rate of draw­
down in the deep observation well increased about in 
proportion to the pumping rate. The specific capacity 
during the third step is less than the specific capacity 
during the second step because there was free flow from 
some of the openings in the lower zone and the openings 
in the basal part of the lower zone were called upon 
for much of the increase in pumpage. 
Prom this discussion it is obvious that erroneously 
optimistic predicted yields of the production well under 
higher rates of pumping would occur if the specific 
capacities for steps 1 or 2 were used in computations. 
YIELDS OF PENNSYLVANIAN AND MISSISSIPPIAN ROCKS 
Specific capacities of wells in Pennsylvanian rocks 
were tabulated in order of magnitude, and frequencies 
were computed by the Kimball (1946) method. Values 
of specific capacities were then plotted against percent 
of wells on logarithmic probability paper as shown in 
figure 20. The specific capacities of wells in Pennsyl­
vanian rocks generally range between 0.1 and 1.0 
gpm/ft; the median specific capacity is 0.32 gpm/ft. 
Specific capacities of wells at selected sites are shown 
in figure 21. The range of specific capacities varies little 
from place to place throughout the state. 
Wells in the Mississippian rocks were segregated into 
four categories: 1) wells in western Illinois uncased in 
26 
the Keokuk-Burlington Formation; 2) wells in southern 
Illinois uncased in the Keokuk-Burlington Formation; 
3) wells in western Illinois uncased in the Ste. Genevieve-
St. Louis-Salem-Warsaw Formations; and 4) wells un­
cased in the Chesterian Series in western south-central 
and southern Illinois. A few wells in the second category 
were also uncased in the Ste. Genevieve-St. Louis-Salem-
Warsaw Formations, but they were thin in these cases 
and did not contribute significantly to yields of the 
wells. The specific-capacity frequency graphs for the 
four categories are shown in figure 22. 
The productivity of the Keokuk-Burlington Forma­
tion is greater than that of both the Ste. Genevieve-
Figure 20. Specific-capacity frequency graph for wells penetrating 
Pennsylvanian rocks 
St. Louis-Salem-Warsaw Formations and the Chesterian 
Series. The productivity of the Chesterian Series is much 
less than that of the Keokuk-Burlington Formation but 
much greater than that of the Ste. Genevieve-St. Louis-
Salem-Warsaw Formations. 
Specific capacities of wells penetrating Pennsylvanian 
and Mississippian rocks were divided by total depths of 
penetration to obtain specific capacities per foot of pene­
tration. Wells were segregated into the four categories 
previously described. Frequency graphs of specific ca­
pacity per foot of penetration for wells in western and 
southern Illinois uncased in the Keokuk-Burlington For­
mation are shown in figure 23. The graphs indicate that 
the Keokuk-Burlington Formation is more productive in 
western Illinois than it is in southern Illinois. 
Specific capacities of wells in Mississippian rocks gen­
erally range between 0.03 and 6 gpm/ft; the median 
specific capacity is 0.62 gpm/ft. Specific capacities of 
wells at selected sites are shown in figure 24. 
A comparison of the specific-capacity frequency graphs 
of Pennsylvanian and Mississippian rocks (see figures 
20 and 22) indicates that the productivity of wells in 
the Keokuk-Burlington Formation in western and south­
ern Illinois is greater than the productivity of wells in 
the Pennsylvanian rocks. The yields of wells in the 
Chesterian Series are about the same as the yields of 
wells in the Pennsylvanian rocks. The Ste. Genevieve-
St. Louis-Salem-Warsaw Formations yield less water to 
wells than do Pennsylvanian rocks. 
Graphs of specific capacity per foot of penetration 
for wells in Silurian and Ordovician rocks (Csallany 
and Walton, 1963), as well as in Pennsylvanian and 
Mississippian rocks, are shown in figure 25. The pro­
ductivity of Pennsylvanian and Mississippian rocks is 
much less than the productivity of Silurian and Ordo­
vician rocks in areas where these rocks directly underlie 
the glacial drift. In areas where Silurian and Ordovician 
rocks are overlain by bedrock, their productivity is about 
the same as that of the Keokuk-Burlington limestone in 
western Illinois. The Maquoketa Formation in northern 
Illinois has about the same productivity as the Keokuk-
Burlington limestone in western Illinois. 
Figure 21. Specific capacities of selected wells in Pennsylvanian rocks 
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Figure 22. Specific-capacity frequency graphs for wells in 
Mississippian rocks 
Figure 23. Specific-capacity frequency graphs for wells in 
Keokuk-Burlington limestone 
SHOOTING WELLS TO INCREASE YIELDS 
Explosives have been used to develop newly con­
structed wells or to rehabilitate old wells in Pennsyl-
vanian and Mississippian rocks in Illinois. Wells are 
commonly shot with nitroglycerine (liquid or solidified) 
opposite several areas in the well bore. Shots of approxi­
mately 20 to 100 pounds or quarts of nitroglycerine are 
usually exploded opposite the most permeable zones of a 
formation. Shots are commonly spaced vertically 10 
feet apart. The explosives loosen small quantities of rock 
that have to be bailed out of the well. 
Unfortunately, very few well-production tests on 
newly constructed or old wells were made before and 
after shooting. The available data suggest that shooting 
newly constructed wells will generally not increase the 
yields of the wells substantially. However, data indicate 
a large increase in the yields of old wells as the result 
of shooting. For example, the yield of well 3 at Red Bud 
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in Mississippian rocks was increased 70 percent by the 
use of explosives in 1957. The well was originally drilled 
in 1944. Specific capacities of the well before and after 
shooting were 0.50 and 0.85 gpm/ft, respectively. The 
yield of well 1, at Percy in Pennsylvanian rocks was 
increased 400 percent by the use of explosives. The well 
was originally drilled in 1934 and was shot in 1955. 
Specific capacities of the well before and after shooting 
were 0.28 and 1.40 gpm/ft, respectively. 
Careful study of the effects of shooting suggests that 
in most cases the yields of wells in Pennsylvanian and 
Mississippian rocks are increased because 1) the hole is 
enlarged and 2) fine materials and incrusting deposits 
on the face of the well bore and extending a short dis­
tance into the formation are removed. Enlarging the 
hole diameter by shooting will increase the yield of the 
well by only a few percent on the average. The yield 
Figure 24. Specific capacities of selected wells in Mississippian rocks 
Figure 25. Specific-capacity frequency graphs for Pennsylvania!!, 
Mississippian, Silurian, and Ordovician rocks in Illinois 
of a newly completed well can sometimes be increased 
substantially by removing fine materials which have mi­
grated into the formation during construction. Under 
heavy pumping conditions, the yields of wells often 
decrease as a result of well deterioration; the well face 
and well wall become partially clogged, commonly with 
calcium carbonate. The yields of clogged wells can often 
be restored to the original values through shooting. 
AVAILABILITY OF GROUND WATER 
IN PENNSYLVANIAN AND MISSISSIPPIAN ROCKS 
From reports of the State Geological Survey listed in 
the references, detailed information has been abstracted 
on the availability of ground water from wells in Penn-
sylvanian and Mississipian rocks in Illinois. These dis­
cussions, given by counties in alphabetical order, supple­
ment the information that has been presented on yields 
of wells. 
Adams County. The Keokuk-Burlington limestone, 
present beneath the entire upland in the county, is the 
main source of private water supplies. Water is gener­
ally obtained from wells penetrating the limestone for 
120 to 140 feet and ranging in depth from 200 to 350 
feet. At some places the upper and weathered part of 
the formation, composed of well-creviced rock and 
pockets of loose chert, is a source of water. The limestone 
is suitable mainly for small private ground-water sup­
plies and commonly yields water more or less charged 
with hydrogen sulfide. Payson and Loraine obtain water 
from the Keokuk-Burlington limestone with wells rang­
ing from 300 to 330 feet deep. 
Alexander County. In the uplands in the northern 
part of the county, where the unconsolidated material is 
thin, the Mississippian limestone, dolomite, and chert are 
creviced and water-yielding. Most domestic wells obtain 
water from these formations at depths less than 200 feet. 
These creviced formations are potential sources of ground 
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water for municipal and industrial supplies. 
Bond County. Water for farm and domestic supplies 
is obtained from shallow Pennsylvanian sandstones at 
depths ranging from 100 to 300 feet in the northeast part 
of the county and at depths ranging from 60 to 130 feet 
below land surface in the area of Beaver Creek in the 
southern part of the county. 
Brown County. The Keokuk-Burlington limestone is 
the primary source of ground water for domestic sup­
plies. In most of the county it is within 250 feet of 
land surface but is overlain by Pennsylvanian rocks, or 
Kinderhookian shale, or both. Drilling into the limestone 
about 130 feet is usually necessary to penetrate the most 
favorable water-yielding zones, although at a few loca­
tions where the limestone is highly fractured in its upper 
few feet good wells result with only shallow penetration. 
Bureau County. Much of Bureau County is covered 
by Pennsylvanian formations. These formations are 
chiefly tight shales and are water-yielding only where 
more permeable sandstone beds are present. The forma­
tions are underlain by Silurian dolomite in the northern 
and eastern parts of the county, by Devonian limestone 
in the southwest, and by Mississippian shale in the 
extreme south. Of these, only the Silurian dolomite is 
a dependable source of ground water. 
Calhoun County. Wells on the uplands obtain water 
from the Keokuk-Burlington limestone in the northern 
quarter of the county, and in the St. Louis limestone 
south of the flexure. The limestones and dolomites are 
not extensively creviced and consequently yield water 
supplies suitable only for small domestic wells. Springs 
are abundant in the limestone uplands and have been 
extensively used as sources of private, school, and com­
munity water supply. 
Cass County. In the northern part of Cass County 
the drift has been intensively dissected by tributaries 
of the Sangamon River, and most drilled wells go into 
the Pennsylvanian or Keokuk-Burlington bedrock. South 
and east of Chandlerville many wells obtain water from 
just below the No. 2 coal at depths less than 100 feet. 
The Pennsylvanian rocks thicken eastward, extending 
to a depth of about 400 feet along the east county line. 
Mississippian limestones underlie the drift in the western 
part of the county but are seldom penetrated for water 
supplies because of the availability of water in the shal­
lower sand and gravel deposits. 
. Champaign County. The bedrock may contain water-
yielding formations, but because ground-water supplies 
are usually available from the unconsolidated material, 
water wells rarely penetrate the bedrock. 
Christian County. Throughout the county the Pennsyl­
vanian bedrock below the drift is composed principally 
of shale. Locally, sandstone lenses are present and may 
yield small water supplies. However, drilling into the 
bedrock should be considered only when a suitable 
ground-water source cannot be found in the glacial 
30 
drift; and because of the poor quality of the water pres­
ent in deeper bedrock formations, drilling should not 
extend below an approximate depth of 200 to 250 feet 
below land surface. 
Clark County. Ground water generally is available 
from sandstone strata in the upper part of the Pennsyl­
vanian system in the western two-thirds of the county. 
In this area domestic supplies are usually obtained from 
the sandstone and, in some places, from limestone strata 
in the upper 200 feet of the bedrock. In the eastern part 
of the county, sandstone is not reported except for a 
small area east and south of Weaver in the northeastern 
corner. Between Melrose and West Union in the south­
eastern part of the county, thin limestones are the source 
of ground water for domestic and farm supplies. 
Clay County. In the northern, eastern, and southern 
parts of the county ground-water supplies for farm and 
domestic use can be obtained from Pennsylvanian sand­
stones at depths generally less than 200 feet. In most of 
the central and east-central parts of the county, sand­
stones are generally missing. However, in a limited area 
east of Louisville a few wells obtain small supplies from 
thin Pennsylvanian limestones at shallow depths. 
Clinton County. Pennsylvanian sandstones, coals, or 
fractured shales and limestones are a local source of 
water for small farm supplies throughout the county. 
Water-yielding sandstones are present at depths ranging 
from 50 to 200 feet in much of the county. 
Coles County. The Pennsylvanian sandstones, coals, 
or fractured shale and limestone are local sources of 
ground water for small farm supplies throughout the 
county. Because of the poor quality of the water in 
deeper bedrock formations, drilling generally should not 
extend below a depth of approximately 300 feet. 
Crawford County. Water-yielding Pennsylvanian 
sandstones are present throughout most of the county, 
with the exception of small areas in the north and south­
east. Many domestic and farm wells obtain water from 
these sandstones at various depths down to 175 feet. 
Cumberland County. Water-yielding Pennsylvanian 
sandstones occur throughout most of the county with 
the exception of small areas in the northwestern and 
southwestern parts of the county. The sandstones gener­
ally occur at depths of less than 150 feet. 
DeWitt County. The Pennsylvanian bedrock under­
lying the drift is not generally used as a source of 
ground water in the county because the glacial drift 
contains more favorable aquifers. Nevertheless, small 
supplies of ground water may be obtained from the 
upper 50 to 100 feet of the Pennsylvanian formations, 
but they should be tested only after all attempts to 
develop a well in the drift have failed. 
Douglas County. Pennsylvanian bedrock, consisting 
principally of shale, underlies the drift in most of the 
county and locally may yield small ground-water sup­
plies from thin beds of sandstone or creviced limestone 
or from fractures in the shale. Along the LaSalle anti­
clinal belt, bedrock of the Mississippian and Devonian 
systems directly underlies the drift. In this area ground 
water is obtained from the Devonian and underlying 
Silurian dolomites where drift supplies are not available. 
Where Mississippian shales underlie the drift, drilling 
must continue through the shale into the dolomite. 
Edgar County. Ground water is obtained from shal­
low Pennsylvanian sandstone, creviced limestone, and 
shale in most of the county. Drilling should be extended 
into the upper 100 to 150 feet of Pennsylvanian bedrock 
if water is not obtained from shallow unconsolidated 
deposits. 
Edwards County. The Pennsylvanian sandstones are 
water-yielding in much of the county. Most domestic 
wells obtain water from these sandstones at depths 
greater than 100 feet. 
Effingham County. Ground water is obtained from 
shallow Pennsylvanian sandstones throughout most of 
the county with the exception of local areas south and 
east of Effingham, in the northeastern part of the county, 
and in the southeast corner. Most of the sandstones 
yielding fresh water occur at depths of less than 150 feet. 
However, in a small area in the south-central part of 
the county they may occur at depths ranging from 150 
to 300 feet. 
Fayette County. Domestic and farm supplies of 
ground water are generally available from shallow Penn­
sylvanian sandstones throughout most of the county with 
a few local exceptions. Throughout most of the area 
these sandstones are present in the upper 50 to 150 feet, 
although a few occur as deep as 200 feet. 
Ford County. Pennsylvanian bedrock underlies the 
drift in most of the county. Small ground-water supplies 
may be obtained locally from shallow Pennsylvanian 
formations. 
Franklin County. Pennsylvanian s ands tones are 
water-yielding in the northern and southeastern parts 
of Franklin County. Most domestic wells obtain water 
from these sandstones at depths ranging from 100 to 
200 feet. 
Fulton County. Most domestic wells are drilled into 
Pennsylvanian sandstones that occur a few feet below 
coal beds, at depths ranging from 50 to more than 300 
feet, or into the Keokuk-Burlington limestone, which is 
encountered at depths ranging from 250 to about 500 
feet. The Keokuk-Burlington limestone is sufficiently 
creviced to yield water for domestic supplies at most, 
but not all, localities. 
Gallatin County. Sandstone aquifers of the Pennsyl­
vanian system are present and water-yielding in most of 
the county. Most domestic wells range in depth from 
150 to 250 feet. 
Greene County. The principal source of private and 
municipal supplies of ground water in the county is the 
creviced Keokuk-Burlington limestone. Municipal sup­
plies at Carrollton have been obtained for many years 
from springs that issue from fissures in the. limestone 
that crops out along a small tributary of Apple Creek. 
Roodhouse obtained water from similar springs along a 
tributary of Sandy Creek, but later drilled 150-foot 
wells into the Keokuk-Burlington limestone near the 
springs and secured yields of more than 400 gpm (Illi­
nois State Water Survey Bulletin 40). Water is also 
obtained from Pennsylvanian rocks and the Salem lime­
stone in the eastern half of the county. East of Rood-
house many domestic wells are finished in fractured 
shales or sandstones above or a few feet below coal beds, 
at a depth less than 100 feet. In wells where suitable 
water supplies are not obtained in the Pennsylvanian 
rocks in this area, drilling is extended into the under­
lying Salem or Keokuk-Burlington limestones. 
Grundy County. South of the Illinois River, the 
relatively tight Pennsylvanian rocks underlie the glacial 
drift. The principal water-yielding formations for do­
mestic wells around Verona, Carton Hill, Braceville, 
Gardner, and South Wilmington are tight sandstones 
less than 150 feet from land surface. 
Hamilton County. Most domestic wells obtain water 
from Pennsylvanian sandstones. These sandstones are 
200 to 400 feet deep and have low permeabilities. 
Hancock County. The Keokuk-Burlington limestone 
is within 200 feet of the surface in most of the county 
and is the main source of ground-water supplies in the 
bedrock. At some locations water is obtained from a 
weathered creviced zone at the top of the limestone, but 
more commonly penetration of more than 100 feet is 
necessary to obtain adequate water for domestic or farm 
supplies. Water-yielding zones are rarely encountered 
in the Salem and Warsaw Formations which overlie the 
Keokuk-Burlington. Pennsylvanian rocks are generally 
absent, although along the east edge of the county and 
in isolated outliers to the west, thin Pennsylvanian 
rocks may occur beneath the drift and include sand­
stones that yield ground water. At Bowen a 42-foot 
Pennsylvanian sandstone is encountered at a depth of 
48 feet. 
Hardin County. The uplands are essentially bare of 
glacial deposits, and rocks of Pennsylvanian and Mis­
sissippian age are exposed at the surface in many places. 
Domestic wells obtain water from thick Pennsylvanian 
sandstones in the northern part of the county. Most 
wells in the southern part of the county are finished in 
the faulted and creviced Mississippian (Valmeyeran) 
limestones, especially the St. Louis limestone. Where the 
Valmeyeran limestones are overlain by thin Chesterian 
rocks, it is common practice to penetrate the Chesterian 
rocks and drill into the Valmeyeran limestones. 
Henderson County. At most localities it is" possible 
to obtain ground water from the bedrock formations. 
In the northern township of the county, the Keokuk-
Burlington limestone is less than 350 feet from the 
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surface in the upland south of T11N. 
Henry County. In most of the county the Devonian 
and Silurian rocks are overlain by Pennsylvanian rocks. 
Sandstone, fractured shale, and coal in the Pennsyl­
vanian rocks yield sufficient water for domestic use at 
some localities. 
Iroquois County. Few wells have been drilled below 
the Kinderhookian shale in the eastern part of the 
county. 
Jackson County. Ground water from bedrock aqui­
fers can be obtained with little difficulty throughout 
most of the county. The bedrock is Pennsylvanian in 
the northeast, where the sandstone aquifers are present, 
and Mississippian (Valmeyeran) in the southwest, where 
creviced limestones are present. Chesterian rocks are 
favorable for ground-water supplies for several miles 
east of the Pennsylvanian boundary. In the southeastern 
part of the county, wells obtain water from the Kinkaid 
limestone and the Degonia sandstones at depths of 500 
to 600 feet. 
Jasper County. Sandstone aquifers in the Pennsyl­
vanian system are water-yielding in the eastern and 
northwestern parts of the county. East of Newton these 
sandstones are at depths of 100 to 300 feet below land 
surface, and in the northwestern part of the county 
wells obtain water in the upper 100 to 150 feet of 
bedrock. 
Jefferson County. Ground water is available from 
sandstone strata in the upper part of the Pennsylvanian 
system in Jefferson County, but the sandstones have 
irregular distribution. Domestic supplies from the sand­
stone strata are available at depths ranging from 150 to 
350 feet. 
Jersey County. Many farm wells in the eastern half 
of Jersey County obtain small supplies of water from 
fractures in Pennsylvanian shales within a depth of 180 
feet. In wells drilled into underlying Mississippian 
limestones, the Pennsylvanian rocks are commonly cased 
off to prevent caving of the shales. The Keokuk-Burling­
ton limestone is the source of private ground-water sup­
plies in much of the county, with wells varying in depth 
from less than 50 feet in some of the hollows east of the 
confluence of the Illinois and Mississippi Rivers to more 
than 350 feet on the upland east of Jerseyville. At 
shallower depths in the eastern two-thirds of the county 
the St. Louis-Salem limestone is sufficiently thick and 
creviced at some places to yield water for farm wells. 
Johnson County. Ground water is obtainable from 
sandstones in Pennsylvanian bedrock at depths below 
100 feet. Chesterian shales, limestones, and sandstones, 
which crop out in a series of east-west trending ridges 
in the southern part of Johnson County, are water-
yielding in the lower part, and drilling is usually carried 
to depths of 300 to 400 feet. In the area south of Vienna, 
little difficulty is encountered in obtaining water sup­
plies from creviced Valmeyeran limestones. 
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Kankakee County. Conditions are least favorable for 
good wells near the western edge of the county, as at 
Reddick, where water-bearing sands may be difficult to 
find and where most of the 100 feet or more of shale 
directly below the glacial drift is not water-yielding. 
Knox County. Bedrock sources of ground water in­
clude sandstone and fractured shale in the Pennsylvanian 
system, and underlying limestone and dolomite forma­
tions. The Keokuk-Burlington limestone, present south 
of Galesburg and Knoxville, is a dependable aquifer for 
farm supplies, with wells penetrating from 30 to 70 feet 
into the limestone. 
LaSalle County. In southern LaSalle County, Penn­
sylvanian rocks overlap older rocks of several ages. 
Where ground water is not available in the glacial de­
posits of the LaSalle-Peru area, there is some chance of 
obtaining domestic supplies from the LaSalle limestone, 
one of the Pennsylvanian formations. In general, the 
Pennsylvanian rocks, mainly shale, are not dependable 
ground-water sources. They are cased off in wells drilled 
to deeper formations. 
Lawrence County. Pennsylvanian sandstones are 
water-yielding throughout most of Lawrence County, 
with the exception of a small area in the north-central 
part. Most domestic and farm wells outside the areas of 
the Wabash and Embarras Rivers obtain water from 
sandstones at depths of 100 to 300 feet below the surface. 
Lee County. The majority of ground-water supplies 
in northern Lee County are obtained from bedrock. In 
a portion of southern Lee County, the glacial deposits 
are underlain by tight Pennsylvanian formations. In 
this area, particular attention should be directed toward 
development of sand and gravel aquifers. 
Livingston County. Throughout the county, domestic 
and farm supplies are obtained from shallow Pennsyl­
vanian formations. Drilling into the Pennsylvanian is 
recommended only when a suitable ground-water supply 
is not obtained from the drift. Water in the Pennsyl­
vanian bedrock is sometimes of poor quality, as in the 
area around Odell where drillers report the water to be 
slightly salty. 
Logan County. Domestic and farm supplies are ob­
tained locally in the central and southern part of the 
county from the Pennsylvanian bedrock. Wells should 
not be drilled deeper than 150 to 200 feet into the 
bedrock. 
Macon County. The Pennsylvanian bedrock below 
the glacial drift is composed principally of shale with 
thin beds of limestone, sandstone, and coal. Because of 
the widespread availability of ground water from sand 
and gravel, wells drilled into the bedrock are uncommon 
in most of the county. In the southern part of the 
county, in T15N and T14N, if water is not obtained from 
shallow drift deposits, wells should be drilled to the 
upper 50 to 100 feet of bedrock where small supplies 
may be obtained from water-yielding sandstone or crev-
iced limestone or shale. Deeper drilling is not recom­
mended because the water in deeper bedrock formations 
is highly mineralized. 
Macoupin County. In the northern part of the county, 
water for farm and domestic supplies is obtained from 
shallow Pennsylvanian sandstones at depths ranging 
from 70 to 200 feet below land surface. Because of the 
unfavorable ground water possibilities in the drift, it 
is recommended that wells be drilled into the upper 50 
to 150 feet of bedrock throughout the county. Domestic 
and farm supplies may be obtained locally from thin 
sandstone beds or from fractured shales, coals, and 
limestone beds. 
Madison County. The bedrock, although in part ca­
pable of producing large quantities of ground water, is 
of negligible importance in the Mississippi Valley flat 
because of the excellent possibilities in the shallower sand 
and gravel deposits. On the upland, however, in many 
areas the bedrock is the only ground-water source. Thin 
sandstone beds, present in the Pennsylvanian system 
in general, are suitable only for domestic supplies. The 
Mississippian limestones and sandstones are favorable 
sources of ground water where they are encountered at 
shallow depths. The St. Louis limestone is a favorable 
source of water for farm and domestic supplies west of 
Godfrey, where it is encountered immediately below the 
drift, and in the area between Godfrey and Fosterburg, 
where it is encountered at depths ranging from 125 to 
175 feet below land surface. Pennsylvanian and Ches-
terian sandstones are potential sources of ground water, 
and wells are finished at depths ranging from 100 to 
400 feet below land surface. In the southeastern part of 
the county, wells are finished in Pennsylvanian sand­
stones at depths ranging from 100 to 250 feet below land 
surface. 
Marion County. In limited areas Pennsylvanian 
sandstones are a source of ground water, particularly 
southeast of Salem. Where the sandstone occurs, farm 
and domestic supplies may be obtained from the upper 
150 feet of the bedrock or, locally, in the upper 200 feet. 
Marshall County. The Pennsylvanian formations un­
derlying the drift in the eastern and western parts of 
the county are not considered a dependable source of 
ground water. Small ground-water supplies are avail­
able from a few wells in the Pennsylvanian rocks, but 
drilling into these formations should be considered only 
as a last resort. 
Mason County. Mississippian and Pennsylvanian 
bedrock formations underlie the glacial drift; but be­
cause ground water is available in shallow unconsoli­
dated material, only a few water wells have been at­
tempted in the bedrock. 
Massac County. In the northern part of Massac 
County and underlying the Cretaceous deposits, lower 
Chesterian rocks and Valmeyeran limestones are water-
yielding, and many domestic wells are finished in them. 
The Valmeyeran limestones are extensively faulted and 
creviced and are potential sources of ground water for 
municipal and industrial supplies. 
McDonough County. The top of the water-yielding 
Keokuk-Burlington limestone is reached within 175 feet 
of the surface in the western part of McDonough County 
and within 250 feet in the eastern part. Drillers report 
the Keokuk-Burlington strata to be a dependable source 
of water for domestic supplies at most localities, with 
depth of penetration into the limestone ranging from 
75 to 150 feet. Pennsylvanian and "Warsaw shales overlie 
the Keokuk-Burlington limestone. Sandstone or coal 
beds in the Pennsylvanian rocks yield ground water 
locally for small to moderate supplies. Many wells in 
the vicinity of Colchester, including the city wells, ob­
tain water from old mine workings in the No. 2 coal at 
a depth of about 80 feet. 
McLean County. The Pennsylvanian bedrock di­
rectly underlies the glacial drift throughout the county. 
Although little information is available on the distribu­
tion of water-yielding beds within the upper part of the 
Pennsylvanian rocks, a few wells obtain small supplies 
of ground water from these formations. When all at­
tempts to develop drift wells have failed, the upper 100 
feet of the Pennsylvanian bedrock should be tested for 
the presence of water-yielding sandstone, creviced lime­
stone, or fractured shale beds. Below 100 feet in the 
bedrock, the formations are generally tight and the water 
is highly mineralized. 
Menard County. Pennsylvanian bedrock underlying 
the drift throughout the county is locally a source of 
ground water for domestic and farm supplies. 
Mercer County. Most farm wells are in the Pennsyl­
vanian sandstones, coal, or fractured shale, Devonian 
limestone, or Silurian dolomite. Common procedure in 
constructing farm wells in Mercer and adjoining coun­
ties is to drill and drive 6-inch casing into the top of 
the Devonian or Silurian to shut off water from the 
glacial drift and the Pennsylvanian formations, then 
reduce to 5-inch and drill open hole to total depth. 
Monroe County. Wells drilled into the bedrock ob­
tain water from limestones and sandstones of the Missis­
sippian system. The St. Louis limestone, which forms 
the sinkhole topography north and south of Renault and 
west, southwest, and northwest of Waterloo, is the source 
of water for a large number of domestic and farm sup­
plies throughout the county. This formation is encoun­
tered immediately below the surface or below a thin 
cover of glacial drift in T2N, T3N, and T4N, R10W, 
and dips eastward to depths ranging from 300 to 500 
feet below land surface in T3S, R8W. Because of the 
danger of pollution- in wells that penetrate shallow 
cavernous limestone, wells in the St. Louis formation 
must be constructed with special attention to sanitary 
practices. The Keokuk-Burlington limestone, which is 
encountered at depths ranging from 200 to 500 feet 
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below land surface in the central and the western parts 
of the county, is a possible source of ground water for 
farm and domestic supplies, although it is less creviced 
than the shallower St. Louis limestone. In the eastern 
part of the county, the Aux Vases sandstone is a favor­
able source of ground water for domestic and possibly 
larger supplies. This formation is encountered imme­
diately below the drift, that is, at depths ranging from 
15 to 30 feet below land surface, in the southern part of 
T3S, R9W, and in the north part of T4S, R9W. In 
T3S, R8W, the Aux Vases is present at depths ranging 
from 260 to 300 feet below land surface. Although the 
St. Louis limestone, the Keokuk-Burlington limestone, 
and the Aux Vases sandstone are the best aquifers in the 
bedrock of Monroe County, other Mississippian lime­
stone and sandstone formations may be a source of 
water for farm and domestic supplies. 
Montgomery County. Pennsylvanian sandstones are 
the source of ground water for domestic and farm supply 
in the central and south-central parts of the county 
where they are present at depths ranging from 100 to 
180 feet below land surface. In the northwestern part 
of the county water-yielding sandstone is present at 
depths ranging from 70 to 120 feet below land surface. 
Well records show that west of Litchfield sandstone is 
present at a very shallow depth, from 20 to 40 feet below 
land surface. 
Morgan County. Pennsylvanian rocks, which under­
lie the drift in the uplands, range in thickness from 25 
to 50 feet near the river bluffs to more than 400 feet in 
the southeastern part of the county. At some locations 
private wells are finished in sandstone or fractured coal, 
shale, or limestone in the Pennsylvanian rocks within 
200 or 300 feet of land surface. The Salem limestone 
underlies the Pennsylvanian rocks and in many places 
is penetrated for domestic ground-water supplies. Water­
bearing crevices in the Salem are not abundant, so that 
yields are generally low. Depth to the Salem ranges 
from 175 to about 550 feet from northwest to southeast. 
The Keokuk-Burlington limestone is usually more than 
200 feet below the top of the Salem and is rarely reached 
in domestic wells. Drilling for water in the bedrock is 
somewhat restricted by the presence of gas in the lower 
Pennsylvanian and Salem recks in T15N, R9W. The 
water associated with the gas in these areas is usually 
not potable. 
Moultrie County. Pennsylvanian sandstones, coal, or 
fractured shales and limestone are a local source of water 
for small farm supplies. Because of the poor quality of 
water in deeper bedrock formations, drilling should not 
extend below a depth of approximately 300 feet. 
Peoria County. Bedrock conditions are not favorable 
for drilled wells for domestic ground-water supplies. 
Some water is obtained from sandstones, coal, and frac­
tured shale in the Pennsylvanian rocks in wells as much 
as 350 feet deep, but drilling into the Keokuk-Burling-
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ton and Devonian-Silurian is not recommended because 
of the poor quality of the water. State Water Survey 
records show the water of the Keokuk-Burlington to be 
more highly mineralized (8000 ppm) than that from any 
other formation in the area. 
Perry County. In northern and eastern Perry 
County, ground water is obtained from shallow Penn­
sylvanian sandstones at depths less than 100 feet. In 
the southwestern part of the county, permeable Pennsyl­
vanian sandstones occur at depths ranging from 300 to 
600 feet. 
Piatt County. Because of the availability of water 
from sand and gravel above the bedrock, wells are rarely 
drilled into shallow Pennsylvanian bedrock formations. 
It is possible that locally small farm supplies may be 
obtained in the upper 250 to 300 feet of bedrock. 
Pike County. The Keokuk-Burlington limestone is 
the primary source of ground water for private supplies 
in Pike County. Drillers report that water is obtained 
in the upper 60 feet of the formation where crevicing is 
most extensive. At some locations, particularly east of 
Pittsfield, the upper 25 to 30 feet of the formation is 
composed of broken, rubbly rock which yields water 
readily. The formation is less favorable for obtaining 
water west of the anticlinal belt running northwestward 
through Pittsfield, including the area of the old Pittsfield 
gas field. 
Pope County. Bedrock is exposed in most of Pope 
County. Sandstone strata in the Pennsylvanian system 
in northern Pope County are sources of ground water 
for domestic supplies. Faulting and crevicing make the 
Chesterian rocks better sources of ground water in Pope 
County than they are farther west in Johnson County. 
Where the Chesterian rocks are not water-yielding, it is 
common practice to drill through them into the creviced 
Valmeyeran limestones, which in some areas are poten­
tial sources of ground water for municipal and industrial 
supplies. 
Pulaski County. Underlying the unconsolidated de­
posits, the well-creviced Valmeyeran limestones are 
water-yielding and good sources of ground water for 
municipal and industrial supplies. 
Putnam County. Pennsylvanian sandstones or frac­
tured limestones are local sources of water for small 
farm supplies throughout the county. 
Randolph County. Drilled wells in the upper bed­
rock obtain ground water from lower Pennsylvanian 
sandstones in the northeastern half of Randolph County. 
The depth to these thick sandstones varies from less than 
100 feet along the western border of Pennsylvanian out­
crop to over 600 feet east of Sparta and Percy. Ches­
terian rocks are water-yielding for a slight distance east 
of the Pennsylvanian border, but the distribution of 
these water-bearing strata is not well known. Aux Vases 
sandstone is water-yielding in the northwestern part of 
the county and is a source of water for industrial and 
municipal supplies in restricted areas. Domestic sup­
plies are obtained without difficulty from Chesterian 
beds where they underlie the glacial deposits. 
Richland County. Pennsylvanian sandstones are pres­
ent throughout most of Richland County except in the 
northwest corner. They yield fresh water at various 
depths, from just beneath the drift (30 to 60 feet) to a 
maximum depth of 400 feet at a few localities in the 
east-central part of the county. Supplies for domestic 
and farm use generally can be obtained from these 
sandstones. 
Bock Island County. Many domestic wells in this 
county obtain water from sandstone, coal, or fractured 
shale in the Pennsylvanian rocks, although in wells pene­
trating the Silurian strata the Pennsylvanian and un­
derlying Kinderhookian shales are cased off. 
St. Clair County. Where the drift is thin and under­
lain by Pennsylvanian rocks, domestic and farm sup­
plies are obtained from shallow sandstones and creviced 
limestones. Wells in the Pennsylvanian formations range 
in depth from 80 to 200 feet below land surface. The 
Chesterian sandstones are potential sources of ground 
water either where they are present immediately below 
the drift or where they are overlain by Pennsylvanian 
beds. Wells are finished in these sandstones at depths 
from 50 to 500 feet below land surface. Industries lo­
cated in Belleville obtain water supplies from wells 
drilled into Mississippian sandstones at depths from 400 
to 600 feet below land surface, and the former municipal 
supply of Belleville was obtained from wells drilled 500 
to 600 feet into Chesterian formations. In the western 
part of the county the Valmeyeran formations are a 
source of ground water for private and larger supplies. 
The St. Louis limestone, which forms the sinkhole topog­
raphy south of Stolle, is a potential water source in St. 
Louis and in the region between Prairie Du Pont Creek 
and the Mississippi River. Because of the danger of 
pollution in wells that penetrate shallow cavernous lime­
stone, wells in the St. Louis formation must be con­
structed with special attention to sanitary practices. 
Saline County. Most domestic wells obtain water 
from sandstone strata in the Pennsylvanian system. 
These water-yielding sandstones are at depths below 
100 feet in the area north of Harrisburg. South of Har-
risburg water-yielding sandstones are at depths below 
300 feet. 
Sangamon County. The Pennsylvanian bedrock be­
low the glacial drift is composed of shale with beds of 
limestone, sandstone, and coal. Throughout the county 
small ground-water supplies have been obtained from 
permeable sandstone, creviced limestone, or fractured 
shale in the upper 150 feet of bedrock. Drilling should 
not extend below this depth because mineralized water 
is usually encountered in the deeper bedrock formations. 
Schuyler County. In Schuyler County the Keokuk-
Burlington limestone, which is encountered at depths 
ranging from 50 feet along the La Moine River to more 
than 350 feet on the uplands just east of Rushville, is 
the main source of domestic ground-water supplies. It is 
commonly 200 feet thick, although drilling usually pene­
trates only the upper two-thirds of the limestone which 
is the part reported to be the best creviced. At some 
locations water is obtained from limestone and chert 
rubble at the top of the formation. On the uplands the 
Keokuk-Burlington is overlain by Warsaw shale, thin 
Salem limestone, Pennsylvanian rocks, and glacial drift. 
At a few locations drilled wells obtain water from the 
Salem limestone or Pennsylvanian fractured shales, lime­
stone, or coals; but these rocks are generally less likely 
sources of ground water than the Keokuk-Burlington. 
Scott County. Most drilled wells in Scott County 
are completed in Mississippi limestone bedrock at depths 
less than 300 feet. The Keokuk-Burlington limestone 
occurs at shallow depths in the west part of Scott County 
and east of Winchester. In the northeast and southeast 
townships where thin Pennsylvanian rocks overlie Missis­
sippian rocks, it is customary to finish wells in the 
Keokuk-Burlington and case off the overlying shales and 
drift. At some locations in these townships water is ob­
tained from coal beds, sandstones, or fractured lime­
stones or shales in the Pennsylvanian rocks. 
Shelby County. In the central part of the county 
east of Shelbyville, ground water is obtained from shal­
low Pennsylvanian sandstones at depths down to 150 
feet. In the general area between Mode and Stewardson 
in the southern part of the county, water has been ob­
tained from sandstones as deep as 200 feet below the 
surface. Lack of information in much of Shelby County 
prohibits precise determination of the depths from which 
fresh water may be obtained from these sandstones. 
Pennsylvanian sandstones appear to be absent in the 
western part and a portion of the eastern part of Shelby 
County. 
Stark County. Because the Keokuk-Burlington lime­
stone is absent in Stark County, shallow bedrock sources 
of ground water include only sandstone, coal, and frac­
tured shale in the Pennsylvanian system and the Devo­
nian-Silurian rocks. The Pennsylvanian rocks range 
from 300 to 500 feet thick in the county, and the most 
favorable sources of ground water are in the upper 
200 feet. 
Tazewell County. The Pennsylvanian bedrock below 
the drift is a source of water for farm and domestic 
supplies east of Pekin where the drift is thin. In the 
rest of the county, because ground water is widely avail­
able from the unconsolidated material, only a few wells 
have been attempted in the bedrock. 
Union County. The sandstones and limestones of the 
Chesterian Series, which form a series of southeast-
trending ridges in the northeastern part of Union County, 
are water-yielding. Most domestic wells are finished in 
the Chesterian at depths below 100 feet. Little difficulty 
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is encountered in obtaining domestic water supplies from 
the well-creviced and fractured Valmeyeran in the south­
western part of Union County. 
Vermilion County. South of Danville the probabili­
ties of aquifers above the bedrock are poor. Here, some 
wells that have penetrated the upper part of the Penn-
sylvanian bedrock obtain small supplies of ground water 
from shale and thin sandstone or limestone beds. The 
quality of the water obtained from the bedrock forma­
tions below depths ranging from 150 to 300 feet may be 
unsatisfactory. 
Wabash County. Pennsylvanian sandstones are 
water-yielding throughout most of Wabash County, and 
most domestic wells obtain water from these sandstones 
at depths of 100 feet or more. 
Warren County. Where suitable sand and gravel 
are absent, wells may be continued into the bedrock and 
obtain water from sandstones in the Pennsylvanian sys­
tem, from the Keokuk-Burlington limestone, or from the 
Silurian dolomite. Where the Keokuk-Burlington is 
absent in the northern townships of the county, deeper 
wells obtain water from the Silurian dolomite. In the 
southwestern quarter of the county the Silurian is ab­
sent, so most bedrock wells do not go deeper than the 
Keokuk-Burlington strata. 
Washington County. Water-yielding Pennsylvanian 
sandstones occur in the central part of the county. They 
range in depths from 70 feet in the northeast to over 
500 feet in the central part of the county. 
Wayne County. Domestic supplies are obtainable in 
most of the county from sandstone aquifers in the upper 
250 feet of the bedrock. 
White County. Ground water is available from sand­
stone strata in the upper part of the Pennsylvanian rocks 
in White County. Most wells obtain domestic supplies 
from the upper 300 feet of the bedrock without much 
difficulty. 
Will County. South of Braidwood, in extreme south­
western Will County, sandstone beds of the Pennsyl­
vanian system lie beneath 10 to 50 feet of glacial drift. 
These sandstones yield water to a number of farm and 
domestic wells, but they are not considered suitable for 
high-capacity wells. 
Williamson County. Sandstone aquifers in the Penn­
sylvanian system are water-yielding throughout most 
of the county. Domestic water supplies are obtained 
with little difficulty at depths ranging from 50 to 800 
feet. 
Woodford County. Ground-water supplies for farm 
and domestic use are generally available from sand or 
gravel layers within the drift, and therefore relatively 
few wells are finished in the Pennsylvanian formations. 
In the eastern two-thirds of the county, if water is not 
obtained from the unconsolidated material, the upper 
part of the Pennsylvanian bedrock should be tested. 
C O N C L U S I O N S 
Statistical analysis of specific-capacity data for wells 
in Pennsylvanian and Mississippian rocks shed much 
light on the productivities of these rocks. The differ­
ences in productivity of individual formations uncased 
in wells become apparent after studying specific-capacity 
frequency graphs for these formations. 
Because the productivity of the Pennsylvanian and 
Mississippian rocks is inconsistent, it is impossible to 
predict with a high degree of accuracy the specific ca­
pacity of a well before drilling at any location. Probable 
ranges of specific capacities of wells in undeveloped 
areas can be estimated from the specific-capacity fre­
quency graphs and information on the availability of 
ground water in individual counties. 
It is possible to drill what is essentially a dry hole at 
any location. On the basis of existing data, the chances 
of obtaining a well in Pennsylvanian rocks with a yield 
exceeding 15 gpm are poor in most areas. The chances 
of obtaining a well in Mississippian rocks with a yield 
exceeding 30 gpm are poor in most areas. 
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